Sir:
In 1968, Bums and May (2) presented a hypothesis for the pattern for the bacteriology of cystic fibrosis. In 1972, May et al. (12) suggested that contrary to the classical hypothesis children with cystic fibrosis are susceptible from birth to infection of the lower respiratory tract, not only by Staphylococcus aureus, but also by other respiratory pathogens to which they may be exposed.
In 1968, Kilbourn et al.
(1 I ) presented a method for quantitating bacterial flora in sputum. The hypothesis of Burns and May was substantiated by performing quantitation of bacterial flora in sputum from 20 patients with cystic fibrosis over a period of 10 years (9, 10) . Hsiby (5) conducted an epidemiologic investigation of the respiratory tract bacteriology in patients with cystic fibrosis and concluded that although many species may colonize the respiratory tracts of these patients, the main clinical problems concern Psadomonas aeruginosa and S. auras.
The consistency of the sputum produced by most patients with cystic fibrosis is one striking feature of the disease. This sputum is not easily liquified, and one suggestion for its consistency was the ionic composition. Unfortunately, the data currently available are in disagreement (4, 13) . Preliminary data, obtained on the sputum from 16 patients with cystic fibrosis, has shown what appears to be a relationship between the ionic composition (Na', K', CaS', and C1-) and the bacterial sputum groups suggested by Burns and May (10) . This is a report on quantitation of ions and bacterial flora in multiple sputum specimens from 16 patients with cystic fibrosis and from 12 patients with lung cancer.
Fourteen of sixteen patients with cystic fibrosis were selected for this study because: (I) they were able to cough up at least 0.2 ml of purulent sputum without postural drainage or after only brief physical therapy; (2) they were in a relatively stable clinical condition and did not require hospitalization, but no effort was made to group them as to their chemotherapy; (3) their sputum bacterial flora could be placed in one of the bacterial sputum groups suggested by Burns and May (2) . Patients with cystic fibrosis who did not have one of the bacterial sputum groups suggested by Bums and May were not included in this study. None of the patients included in this study were found to have ~tre~tococcus~neurnoniae or Group A beta-hemolytic Streptococcus. This could be due to the fact that the patients were not "clinically sick" but were seen as outpatients at the Cystic Fibrosis Clinic of the University of Oregon Health Sciences Center or were attending the Cystic Fibrosis Summer Camp (3).
The two additional patients with cystic fibrosis who were included in this study were hospitalized for pneumonia during this study, and the sputum specimens were obtained and examined during their hospitalization.
Sputum was obtained by transtracheal aspiration from 12 adult male patients (greater than 52 years old) with lung cancer, seen at the Veterans Administration Hospital, Portland, OR. These patients were in stable condition without obvious signs of pulmonary infection, and the transtracheal aspirate was obtained prior to surgery for removal of cancerous lung tissue (I).
All sputum specimens were collected in sterile containers, and the volume was noted. A known volume of sterile water was added to the sputum container, and the mixture was vigorously agitated until the sputum was homogenized. Serial dilutions of the sputum: water mixtures were made, and agar media was inoculated so as to obtain quantitative colony counts. Colony-forming units/ml of The liquified sputum:water mixture was analyzed for the quantity of the following ions: sodium, potassium and calcium, using the Sequential Multiple Analyzer Computer (SMAC) at Physicians Medical Laboratories, Portland, OR. The quantity of sodium, potassium, and calcium in sputum was found to be less than the serum specimens usually analyzed in the SMAC. In those cases where the SMAC indicated the sputum sample did not contain any sodium, potassium, and calcium, the sputum samples were reanalyzed manually at Miracle Medical Laboratories, Portland, OR.
The sodium and potassium were analyzed at Miracle Medical Laboratories on the IL 143 solid-state, direct-reading flame photometer using lithium as an internal standard. The calcium was analyzed at Miracle Medical Laboratory on the Coming model 940 calcium analyzer by complexometric titration. Sodium, potassium, and calcium quantities are reported per ml of sputum rather than per mg of protein, albumin, or globulin because both the SMAC and Miracle Medical Laboratory could find little protein, albumin, or globulin in the sputum specimens. It is possible that the protein, albumin, or globulin could have been destroyed due to the vigorous homogenization of the sputum specimens. Table 1 lists the mean concentration of ions from multiple sputum specimens from individual patients with cystic fibrosis and the same bacterial flora in all specimens. Also reported is the mean concentration of ions from 12 sputa from 12 patients with lung cancer. No single pathogenic bacterial flora type predominated in the sputa from patients with lung cancer (1). Table 2 reports the mean concentration of ions from multiple sputum specimens from individual patients with cystic fibrosis and a changing sputum bacterial flora pattern. The changes were from S. aureus only or S. aureus and P. aeruginosa to S. aureus and Hemophilus influenzae, S. aureus, and P. aeruginosa or P. aeruginosa only. These changes in bacterial flora are the ones predicted by the hypothesis of Bums and May (2) .
Earlier, it was reported that the sputum bacterial flora of patients seen at the Veterans Administration Hospital, Portland, OR was different from that of patients with cystic fibrosis (6) (7) (8) .
In Table 1 , there appears to be a difference in the ion concentration in sputum from patients with lung cancer compared to those with cystic fibrosis. Also, the sputum bacterial flora and ion concentration in sputum from patients with cystic fibrosis may be correlated in some way. At this time, there is not sufficient data to determine whether the bacteria cause a change in ion concentration or whether the ion concentration in the sputum selects for colonization by certain bacteria.
